clinical scenarios are presented to give context. SScrelated RP can progress to/become complicated by digital ulceration and/or critical ischaemia, and the treatment section will be divided into 'uncomplicated' and 'complicated' RP. The aim of this review is to describe best practice and also to highlight some of the key recent findings and advances across all aspects of RP in the last 2-3 years.
Epidemiology and 'transition' from primary to SSc-related RP Although reports of incidence and prevalence of RP vary widely, it is generally accepted that 3%-5% of the general population have RP. 5 Prevalence is influenced by geographic/climatic variation and also by how RP is defined. Women are more commonly affected than men. Among patients with SSc, approximately 95% have RP. 6 Given that the estimated prevalence of RP is approximately 5%, 5 and of SSc is 0.025%, 7 approximately 1 in 200 individuals with RP will have SSc (0.5%). This seems at odds with the estimate of approximately 3 transitions per 100 patient years of 'isolated' RP to connective tissue disease-related RP. 8 This discrepancy most likely reflects selection bias in reported series, that is, those referred for further assessment are unlikely to be typical of patients with RP in the general population.
Recent findings/points to highlight
Ingegnoli et al. 9 recently undertook a systematic review and meta-analysis which included 4051 patients with primary RP and 657 with suspected secondary RP (as defined by antinuclear antibody (ANA) positivity and/or capillary abnormalities), and concluded that the mean incidence rate of transition from primary RP to a connective tissue disease was 2.65/100 patient years (95% confidence interval (CI) = 0. 44-5.73) and to SSc was 0.93/100 patient years (95% CI = 0.27-2.13). The transition rate was much higher in patients with suspected secondary RP: 11.01/100 patient years (95% CI = 0.11-22.12) to connective tissue disease and 7.10/100 patient years (95% CI = 1.02-13.19) to SSc. The combination of positive ANA and abnormal nailfold capillaries conferred particularly high risk: risk ratio for development of connective tissue disease was 16.96 and for SSc was 40.45 . It is worth highlighting that in the 4051 patients with primary RP, average age at onset was 34.1 years, confirming how patients included were not representative of patients with primary RP in the general population, most of them having a younger age of onset.
Regarding triggering/aggravating factors for RP, a recent systematic review suggested that beta-blockers differ in their tendency to exacerbate vasoconstriction and that those with intrinsic sympathomimetic activity can most likely be safely used in patients with RP. 10 
Pathogenesis
The pathogenesis of RP is not fully understood, although much more is known about the underlying molecular and cellular mechanisms than 20 years ago. Pathogenesis is reviewed more fully elsewhere. [11] [12] [13] A key point is that pathogenesis will depend upon whether RP is primary or secondary and if secondary, then to what? Primary RP is considered purely vasospastic, whereas SSc-related RP is also associated with structural vascular change, at both small vessel (including capillary) and digital artery level, explaining its severity.
Of all the secondary types of RP, SSc-related RP has been most studied. Many different mechanisms contribute. 11 The key problem is an imbalance between vasoconstriction and vasodilation in favour of vasoconstriction, with a defect in thermoregulation. 12 Intravascular factors also contribute, including increased platelet activation and oxidant stress. Markers of endothelial activation/damage have been reported to be elevated especially in patients with SSc-related RP, or in those at high risk of its development, 14 suggesting that endothelial injury is likely to play a key role early on in pathogenesis.
Recent findings/points to highlight
Despite a recognised familial component to primary RP, its genetics have been little studied. A recent study of 4276 individuals from the TwinsUK database (15.0% of whom had RP as judged by questionnaire) reported that RP was associated with a polymorphism in the NOS1 gene. 15 NOS1 encodes neuronal nitric oxide synthase which could be implicated in vasoreactivity.
Scenarios

1.
A 53-year-old woman was referred for assessment of RP since the age of 16 years. Her feet were also affected. Otherwise, she kept well and she was on no drug treatment. On examination, there were no abnormalities. Full blood count was normal, immunological testing was essentially negative and nailfold capillaroscopy was normal (Figure 1 ). Thermography [16] [17] [18] is also shown in Figure 1 . Treatment recommendations were 'general measures' and to commence a calcium channel blocker if symptoms became more troublesome.
Diagnosis: primary RP. 19, 20 2. A 35-year-old man was referred with a 10-year history of RP (evidenced by a photograph taken on his mobile phone), worse over the last 2-3 years. His feet were affected, but to a lesser extent. His general health was very good. He was on no drug treatment. ANA was negative. Capillaroscopy was normal in most nailfolds, but abnormal in the left index finger (Figure 2 , which also shows thermography). A calcium channel blocker was recommended alongside general measures and he is being kept under review.
Diagnosis: very early SSc [21] [22] [23] on the basis of the objective evidence of RP and abnormal capillaroscopy.
3. A 36-year-old woman was referred with a 2-year history of RP and a recent ulcer of the tip of the right middle finger, which healed after 2 months. For 4 months, she had some finger puffiness. For 1 year, she had had heartburn and was on omeprazole. On examination, she had digital pitting of her right index and middle fingers and puffiness of the index and middle fingers bilaterally. Anticentromere antibody was positive. Nailfold capillaroscopy (Figure 3 , which also shows thermography) showed typical abnormalities of an SSc-spectrum disorder. 18, 24, 25 Nifedipine (sustained release) was recommended in the first instance, with a view to adding in sildenafil if a calcium channel was insufficient to control symptoms or not tolerated.
Diagnosis: limited cutaneous SSc on the basis of RP, puffy fingers, digital pitting, positive anticentromere antibody and abnormal capillaroscopy. 26, 27 Diagnosis and assessment of RP As stated above, the presence of RP is determined on the basis of the history. An interesting development in the last few years has been the capturing of RP attacks by patients on their mobile phones (Figure 4) , providing objectivity to the diagnosis.
However, it is important to stress that RP is not a diagnosis in itself -it is a symptom complex requiring a diagnosis. So, the first question is 'Why does this person have RP?' Rheumatologists are referred patients with RP because among those reaching secondary care, a significant proportion will have connective tissue disease. However, patients may have other underlying diseases, for example, haematological disorders. 1, 2 The minimal assessment in the patient presenting with RP comprises the following:
1. A detailed history, including occupational and drug history. 2. A physical examination, especially of the hands, looking for signs of connective tissue disease (as noted in Scenario 3). Sclerodactyly (scleroderma of the fingers), puffy fingers ( Figure 5 ), digital pitting and telangiectases all point towards a diagnosis of SSc. 3. A full blood count and testing for ANA. These should be normal/negative in primary RP. 19, 20 Although a normal erythrocyte sedimentation rate (ESR) is also reassuring, the criteria for primary RP proposed by Maverakis et al. 20 do not insist on this. 4. Nailfold capillaroscopy. The nailfold capillaries should be normal in primary RP, 19, 20 and conversely, most patients with SSc will have abnormal nailfold capillaries. It is now well established that abnormal nailfold capillaries, which are included in the 2013 classification criteria for SSc, 26, 27 are an independent risk factor for SSc 28 and so the early capillaroscopic findings in Scenario 2 are worrying. In a recent study involving 347 patients, a 'scleroderma pattern' on capillaroscopy had a positive predictive value of 84% and a negative predictive value of 90%. 29 In some specialist centres, thermography is also available: this helps differentiate between primary and SSc-related RP. [16] [17] [18] 30, 31 The thermography pattern in Scenario 3 (persisting cold fingertips even in a warm environment of 30°C) is highly suggestive of an underlying structural vascular abnormality.
Recent findings/points to highlight
For the clinician. The main point is the increasing international interest in nailfold capillaroscopy, resulting in large part from the inclusion of abnormal nailfold capillaries in the 2013 classification criteria for SSc. 26, 27 Although the gold standard for nailfold capillaroscopy is high magnification videocapillaroscopy, 25 it seems unlikely that all general rheumatologists seeing patients with RP will purchase a videomicroscope. For this reason, there is increasing interest in lower magnification systems such as the dermatoscope and USB microscope. The dermatoscope compares favourably to nailfold videocapillaroscopy: although as might be expected it is less sensitive in identifying abnormality, it is more specific. 32, 33 An ideal solution would be for specialist centres to have access to nailfold videocapillaroscopy, but for all rheumatologists to have at least a low-cost capillaroscopy system, for example, a dermatoscope or USB microscope.
For the clinical researcher. Although outwith the scope of this review, there is increasing interest in developing and validating reliable outcome measures, which are sensitive to change, for use in both early proof-of-concept and later phase trials of RP. These include both patient-reported outcome measures 34, 35 and non-invasive imaging modalities including thermography, laser Doppler methods including laser speckle contrast imaging, 36, 37 and dynamic Doppler ultrasound of the digital artery. 38
Management
The first step in management is to establish why the patient has RP. An underlying cause may be amenable to specific intervention (e.g. avoidance of vibratory equipment and treatment of paraproteinaemia) and/or dictate RP severity (the treatment of a patient with primary RP is very different from the treatment of a patient with severe SSc-related RP).
Having established the diagnosis and removed any remediable factors, the same general principles then apply in all patients with RP. Treatment of 'uncomplicated' RP will first be discussed and then treatment of 'complicated' RP (RP which has progressed to digital ulceration and/or critical digital ischaemia) with a focus on SSc-related RP. Treatment options for RP have recently been comprehensively reviewed by Hinze and Wigley. 39 It should be emphasised that the evidence base for the treatment of RP 39, 40 is relatively weak, and few of the treatments advocated in guidelines [41] [42] [43] are licenced for RP. This reflects at least, in part, the challenges of clinical trials in RP 44 including (1) the effect of environmental temperature/seasonality on RP, meaning that trials have to be squeezed into the winter months (during which temperature can still fluctuate substantially); (b) the lack of objective outcome measures of RP, although progress is being made; 36 and (c) the well-recognised placebo effect in patients with RP, well demonstrated during a recent clinical trial of selexipag. 45 
Treatment of uncomplicated RP
General measures. After removal of any aggravating factors, the first step is to avoid cold exposure whenever possible. The importance of dressing warmly cannot be overemphasised. Patient education is therefore an important aspect of management, and information leaflets produced by patient organisations are very helpful. Patients should be advised to stop smoking. In patients with SSc, there is evidence that smoking is associated with increased severity of digital vasculopathy. 46 Many patients, especially those with primary RP as in Scenario 1, will respond to 'general' (conservative) measures alone. 'Non-drug' approaches to treating RP have been comprehensively reviewed by Kwakkenbos and Thombs. 47 Drug treatment. Those patients who do not respond to general measures will require drug treatment, and this is the case for the majority of patients with SSc. 48 An approach to drug treatment is summarised in Figure 6 , which gives an update of the UK Scleroderma Study Group consensus best pathway for Raynaud's phenomenon. 41 The different groups of drug used (oral therapies summarised in Table 1) will be discussed in turn.
Calcium channel blockers. These are the widely considered first-line treatment, yet the evidence base for their use is disappointing. Recent Cochrane reviews have examined calcium channel blockers in patients with primary 49 and both primary and secondary RP. 50 The Cochrane review of primary RP alone 49 included seven randomised controlled trials (RCTs) representing 296 patients and concluded that calcium channel blockers were minimally effective: compared to placebo, calcium channel blockers reduced weekly RP attack frequency by 1.72 (95% CI = 0.60-2.84). The more recent review by Rirash et al., 50 which included 38 RCTs representing 982 patients (nine RCTs of primary RP, five of secondary RP and the others a mixture of patients with either primary or secondary RP), suggested that calcium channel blockers reduced weekly attack frequency by 6.07 (95% CI = −6.53, −5.61), although the reduction in attack frequency was only 2.93 per week if the trial with the largest reduction in attack frequency was excluded. The evidence was judged of low-to-moderate quality. 50 Subgroup analysis suggested that dihydropyridine calcium channel blockers may be more effective in primary than in secondary RP. 50 A standard approach is to commence a low-dose of a sustained release preparation and then gradually up-titrate the dose: a cautious approach is often better tolerated and less likely to result in discontinuation of treatment because of adverse effects. The commonest side-effects are headache, dizziness, nausea, palpitations and ankle oedema, with Rirash et al. 50 also commenting on the absence of serious side-effects.
Phosphodiesterase type 5 inhibitors. Phosphodiesterase type 5 (PDE5) inhibitors are being increasingly prescribed for RP, at least in SSc-related RP. They inhibit the degradation of cyclic guanosine monophosphate (cGMP), thus augmenting the action of nitric oxide (NO), a powerful vasodilator. NO relaxes smooth muscle by stimulating soluble guanylate cyclase, increasing cGMP.
Although earlier RCTs gave conflicting results, more recent RCTs have suggested benefit, 51-54 and a meta-analysis published in 2013 55 concluded that PDE5 inhibitors have 'significant but moderate efficacy in secondary RP'. Of the 244 patients included in the meta-analysis, only 8 had primary RP and most of 236 with connective tissue disease-related RP had SSc. 55 The key findings of this meta-analysis (six RCTs) were that the mean Raynaud's Condition Score decreased by −0. 46 Figure 6 . Modification of the UK Scleroderma Study Group best practice recommendations on the management of Raynaud's phenomenon. 41 Phosphodiesterase inhibition has been 'moved up' the original pathway to be positioned along with other oral vasodilator therapies.
ACE: angiotensin-converting enzyme; ARB: angiotensin receptor blocker: CCB: calcium channel blockers; PDE5: phosphodiesterase type 5; SSRI: selective serotonin reuptake inhibitor. RP attacks also decreased significantly. 55 Subsequent to this meta-analysis, an RCT in 29 patients with connective tissue disease-related RP reported that udenafil 100 mg/ day had similar efficacy to amlodipine 10 mg/day 54 in terms of reducing the frequency of RP attacks. All these studies were of short duration (treatment period 6 weeks or less). There is very little evidence base for PDE5 inhibitors in primary RP, indicating the need for well-designed RCTs for this indication. PDE5 inhibitors can be prescribed together with a calcium channel blocker for additive effect, or substituted in patients experiencing no benefit from a calcium channel blocker or in whom a calcium channel blocker is not tolerated.
Other oral therapies. Other oral vasodilators are frequently used in the treatment of RP, but there is very little evidence base for this approach. [56] [57] [58] [59] Angiotensin II receptor antagonists are favoured by some clinicians, but there has been only one controlled trial (which included 25 patients with primary RP and 27 with SSc-related RP) and this was an open-label trial − 12-week treatment with losartan 50 mg/day reduced frequency and severity of RP attacks more than nifedipine 40 mg/day: 60 the benefit was more noticeable in the subgroup of patients with primary RP. Alpha-blockers, oral nitrates, and angiotensinconverting enzyme inhibitors are sometimes prescribed. Disappointingly, a recent RCT of the oral IP prostacyclin receptor agonist selexipag showed no reduction in SScrelated RP attacks. 45 A major limiting factor of all oral vasodilators is their propensity to cause vasodilatory side-effects. The recent European League Against Rheumatism (EULAR)-revised recommendations 42 suggest that the selective serotonin reuptake inhibitor -fluoxetine -'might be considered in the treatment of SSc-RP'. Fluoxetine is not associated with the same vasodilatory side-effects as other oral therapies for RP. The evidence to support its use comes from one open-label cross-over study comparing fluoxetine 20 mg daily to nifedipine 40 mg daily: 61 frequency and severity of RP attacks reduced on fluoxetine. Figure 6 includes reference to antiplatelet therapies. SSc is associated with platelet activation: 11 antiplatelet agents could therefore improve microcirculatory blood flow by reducing 'stickiness'. However, at present, there is no good evidence base for this approach, and given the complexity of clinical trials in RP, it seems unlikely that this will be obtained in the short term.
Topical vasodilators. None are licenced for RP. When topical glyceryl trinitrate (GTN) is prescribed as a systemic vasodilator, it is often poorly tolerated. 62 Although a multicentre, placebo-controlled trial which included 69 patients with primary RP and 150 patients with secondary RP (of whom 131 had SSc) demonstrated benefit from a novel gel formulation of GTN, MQX-503, 63 there are currently no approved topical treatments for RP. The aim of the study by Chung et al. was to examine 'as required' prevention of attacks: the gel was applied to the fingers (therefore primarily for a local effect) immediately before or within 5 min of onset of a Raynaud's attack over a 4-week period. 63 This approach (which deserves further research) might therefore be optimally used in combination with a 'baseline' oral vasodilator. A recent small study in 10 patients 64 with secondary RP examined the use of topical 10% nifedipine and 5% sildenafil (one hand treated with nifedipine and one with sildenafil), pointing to a renewed interest in topical therapies.
Intravenous prostanoid therapy. The use of intravenous (IV) prostanoids tends to be mainly in patients with complicated RP, or a history of such, in the context of SScspectrum disorders. However, practice varies between countries, and iloprost may also be prescribed in severe uncomplicated SSc-related RP. 42 Recent findings/points to highlight. Probably, the main clinical advance has been the increasing use of PDE5 inhibitors as clinicians have become more familiar with their use in RP and with the fall in cost with patent expiry. Otherwise (and perhaps disappointingly), the focus of most recent meta-analyses has been to emphasise the lack of evidence base for many of our treatments, although a recent systematic review and meta-analysis of topical nitrates (which included seven studies and 346 patients 65 ) reported 'significant efficacy' in both primary and secondary RP. One of the studies included was from 1951, highlighting how the potential for topical treatments has long been recognised and that this approach deserves further research.
Treatment of complicated RP (digital ulceration and critical ischaemia)
Primary RP by definition is not associated with tissue damage. Therefore, a patient in whom RP has progressed to digital ulceration (as in Scenario 3) or critical ischaemia always has an underlying disease or condition which may require specific treatment. For example, an ischaemic finger in a patient with known vasculitis is likely to require corticosteroid and/or immunosuppressant therapy.
Here, only SSc-related 'complicated RP' will be considered. In other words, digital ulceration and critical ischaemia in the patient known to have SSc will be considered. The principles of management of digital ulceration and critical ischaemia are very similar and so both are considered together. Figure 7 shows an update of the UK Scleroderma Study Group consensus best pathway for digital ulceration. 41 Establishing the diagnosis and treating any remediable cause. This might seem a surprising first step, given that this is a discussion of SSc-related digital ulceration and critical ischaemia. However, it should never be forgotten that although complicated RP in the patient with SSc usually relates to a non-inflammatory angiopathy, other causes can contribute, including large vessel disease, a concomitant vasculitis (very unusual in the context of SSc) or a coagulopathy. 66 Large vessel disease is the most likely 'additional' cause and should always be considered in the patient with SSc who develops (especially unilateral) worsening of digital ulceration and/or critical ischaemia.
Key principles of management therefore include the following:
1. Early assessment of all patients with SSc and digital ulceration and/or critical ischaemia. Patient education is all important here -patients must be encouraged to seek urgent medical advice in the event of a digital ulcer or permanent finger discolouration. Prompt medical intervention may (a) prevent an ulcer enlarging or deepening, and becoming infected (with the risk of underlying bone infection) and (a) potentially save the digit(s) in the case of critical ischaemia. 2. Feel for the peripheral pulses. If absent, then in the case of critical ischaemia, this is a vascular surgical emergency. The patient will require urgent assessment with arterial Doppler in the first instance and possibly with angiography.
Vasoactive therapies for SSc-related digital ulceration and critical ischaemia. These therapies are additional to those discussed above under 'uncomplicated RP' and target the three major pathways thought to be key players in SSc pathogenesis: 67 1. Supplementation of the L-arginine/NO pathway; 2. Supplementation of the prostacyclin pathway; 3. Inhibition of endothelin-1 (ET-1).
PDE5 inhibitors.
Although the SEDUCE study, 68 which compared 12-week treatment with sildenafil 20 mg three times daily to placebo, did not reach its primary endpoint (time to healing), there was some benefit from sildenafil in terms of a greater healing rate compared to placebo at week 8 (p = 0.01) and week 12 (p = 0.03).
Prostanoid therapy. A Cochrane review from 2000 indicated that IV prostanoids reduced frequency and severity of RP attacks and healed digital ulcers. 69, 70 Prescribing practice varies internationally: IV iloprost has been most studied and is most widely used, and in varying regimes, 71 but is not available in the United States, IV epoprostenol is another option. 72 Cruz et al. 73 have recently reviewed the use of IV epoprostenol. A major disadvantage of IV prostanoids is the need for hospitalisation, as well as systemic vasodilatory side-effects. Bellando-Randone et al. 71 recently reported that patients with early (oedematous) SSc may be more likely than patients with established disease to experience adverse effects including painful finger swelling with IV iloprost: this may be relevant when discussing with patients the advantages and disadvantages of trying a further course of treatment.
RCTs examining oral prostanoids have overall been disappointing. The most recent was of oral treprostinil: in a 20-week placebo-controlled study (parallel group design) in 147 patients, the primary endpoint of change in net digital ulcer burden was not reached, but patients receiving active treatment 74 experienced small (statistically insignificant) reduction in net ulcer burden (−0.43 ulcers) compared to placebo (−0.10 ulcers). Patient receiving treprostinil in an open-label extension also demonstrated a small reduction in net ulcer burden. In 51 patients in whom treprostinil was withdrawn after the open-label extension and for whom follow-up data were available (retrospective study design), 75 digital ulcer burden significantly increased after discontinuing treprostinil, suggesting that further studies of oral treprostinil should be considered. ET-1 receptor antagonists. Bosentan is licenced for the prevention of recurrent SSc-related digital ulcers, having been shown in two placebo-controlled RCTs to reduce the number of new ulcers (but with no effect on ulcer healing). 76, 77 Disappointingly, macitentan, another dual ET-1 receptor antagonist, was not shown to confer benefit in either the DUAL-1 or DUAL-2 studies (of 289 and 265 patients, respectively). 78 Other drugs with effects on blood flow and/or coagulation. Many clinicians prescribe antiplatelet agents, as discussed above. For the patient with progressive critical ischaemia, there may be a case for short-term anticoagulation. Statins could potentially confer benefit on SSc-related digital vasculopathy via several different mechanisms, 79, 80 but further research is required before these can be generally recommended.
Other drug treatments -analgesics and antibiotics. Digital ulceration and critical ischaemia can be excruciatingly painful -adequate analgesia, often with opiates in the short term, is a key aspect of management. If there is any clinical suspicion of infection, then an antibiotic should be prescribed. Bone infection requires prolonged antibiotic therapy, and should always be suspected if an ulcer is chronic, and tender on palpation. Plain radiographs often do not demonstrate bone infection (and are often difficult to interpret when contractures are present), and if there is a high index of suspicion, magnetic resonance (MR) scanning should be performed.
Surgical management, botulinum toxin injections and fat grafting
Surgery. It is very difficult to establish an evidence base for surgery in a rare, heterogeneous disease, 81 but anecdotally, patients who do not respond to drug treatment may benefit from surgery. 82 Surgical debridement is helpful when there is necrotic tissue to be removed. In recent years, many case series have been published describing experience with digital sympathectomy, and this should be considered in refractory ulceration. [82] [83] [84] [85] However, this is a highly specialised procedure which should be performed only by an experienced surgeon, and the role of a skilled multi-disciplinary team is all important. 85 If all other approaches fail, amputation may (rarely) be required.
Botulinum toxin. Also attracting attention in recent years are botulinum toxin injections of the fingers [86] [87] [88] [89] with a recent small series of three patients suggesting benefit from botulinum toxin A in the toes. 90 Botulinum toxin A is thought to exert its action through blocking the sympathetic innervations. 91 However, a recent placebo-controlled RCT in 40 patients with SSc (botulinum toxin A was injected into one hand and sterile saline into the other) failed to confirm benefit as assessed with laser Doppler imaging, although there was some improvement in secondary endpoints. 92 Further RCTs are required to determine whether or not this is a treatment approach which should be more widely advocated. A recent study of 45 patients with SScrelated RP (randomised to treatment versus no-treatment, but not placebo-controlled) reported benefit from botulinum toxin B injections. 93 Fat grafting. A relatively new approach to treatment of SSc-related digital ulceration is autologous fat grafting/ local injection of adipose-derived stromal vascular fraction [94] [95] [96] with recent open-label follow-up data from 12 patients suggesting sustained benefit for 22-30 months. 97 Results of further studies are eagerly awaited.
Recent findings/points to highlight. As with 'uncomplicated' RP, the main recent advance has been the increasing use of PDE5 inhibitors. The use of bosentan is now well established. Although topical therapies still have a 'long way to go' before they are likely to be widely used, it is encouraging that these are again attracting interest. 65 Experience in procedural treatments -not only surgery but also botulinum toxin injections and 'fat grafting' -is increasing and it is encouraging to see that patients are being recruited into RCTs. It should not be forgotten that a key aspect of management is skilled nursing care, including wound cleansing and appropriate choice of dressings. 98 
Main challenges for next 5-10 years
The ultimate aim is for patients with RP to be attack free, for progression to digital ulceration or critical ischaemia to be prevented in patients with SSc and (if patients with SSc do nonetheless develop ulcers) for ulcers to be treated early and effectively. Although progress has been made in the last 10 years, treatments remain sub-optimal. The specific challenges are as follows:
1. To continue to elucidate the pathogenesis of RP in order to develop new therapeutic targets. And, although some of these targets have already been identified, we need to find more effective ways to approach these, free from systemic side-effects (see below). 2. To improve our outcome measures for both early phase and later phase studies. Progress here will facilitate clinical trials of both primary and secondary RP. 3. To improve our infrastructure for investigator-led and industry-led clinical trials, with the aim of increasing 'throughput' of Phase 2 proof-of-concept (laboratory-based) studies in order to select the most appropriate candidates for Phase 3 trials. This is especially important for SSc-related RCTs, when the pool of patients eligible for clinical trials is finite and we need to choose wisely which drugs to put to the test in later phase trials. 4. To develop 'local' therapies for both RP and digital ulceration. Patients with cold extremities and/or digital ulceration need treatments which will improve the circulation to their fingers and toes, as opposed to treatments which cause systemic vasodilation and which are therefore often poorly tolerated. It seems counterintuitive to admit a patient to hospital for systemic vasodilation with IV iloprost when the problem is, for example, at the tip of a finger. 5. To prevent the structural digital vasculopathy of SSc. For clinicians with an interest in SSc, this is perhaps the greatest challenge of all. This will involve not only further elucidation of pathogenesis but also creating the infrastructure to ensure very early diagnosis of all patients with SSc (i.e. screening of patients with RP, including with capillaroscopy). This would then pave the way for most patients to have the opportunity of taking part in RCTs and observational studies of drugs with vascular remodelling potential.
Conclusion
The assessment and treatment of patients with RP, both primary and SSc-related, have progressed in the last 5 years. Increasing availability of nailfold capillaroscopy is facilitating early diagnosis in those patients with SSc. Our therapeutic options have increased with wider use of PDE5 inhibitors, and algorithms in different countries should ensure that patients are escalated along clinical pathways according to clinical need. However, many patients still experience a large burden of morbidity from RP and digital ulceration, and we must now focus on developing new therapies and putting these to the test in clinical trials.
